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11. S PLEASE AMEND the specification before its first line by inserting as a separare paragrap 

a. —This application is the national phase of international application P CT/FI99/00771 

filed September 20, 1999 which designated the U.S.™ 

b. n -This application also claims the benefit of U.S. Provisional Application No. 

60/ , filed 

1 2. □ Amendments to the claims of the International Application under PCT Article 1 9 (35 U.S.C. 

371(c)(3)), i.e., before 18th month from first priority date above in item 3, are transmitted 
herewith (file only if in English) including: 

13. 13 PCT Article 19 claim amendments (if any) have been transmitted by the International Bureau 

14. □ Translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)), i.e., of 

claim amendments made before 18th month, is attached ( required bv 20th month from the date in 
Item 3 if box 4(a) above is X'd, or 30th month if box 4(b) is X'd, or else amendments will be 
considered canceled) . 

1 5. A declaration of the inventor (35 U.S.C. 371 (c)(4)) 

a. □ is submitted herewith □ Original □ Facsimile/Copy 

b. Kl is not herewith, but will be filed when required by the forthcoming PTO Missing Requirements Notice 

per Rule 494(c) if box 4(a) is X'd or Rule 495(c) If box 4(b) is X'd. 

1^ An International Search Report (ISR): 

% a. Was prepared by □ European Patent Office □ Japanese Patent Office ^ Other 

y*^; b. has been transmitted by the international Bureau to PTO. 

Tlf c. [X] copy herewith (_2_ pg(s).) [X]plus Annex of family members (J_ pg(s).). 

ITI International Preliminary Examination Report (IPER): 

yl a. 13 has been transmitted (if this letter is filed after 28 months from date in item 3) in English by the 

%J International Bureau with Annexes (if any) in original language. 

b. lEl copy herewith in English. 

I, c.1 □ IPER Annex(es) in original language ("Annexes" are amendments made to claims/spec/drawings 

f-: during Examination ) including attached amended: 

S c.2 □ Specification/claim pages # claims # 

f ^ Dwg Sheets # 

d. □ Translation of Annex(es) to IPER (required bv 30**^ month due date, or else annexed 
|: amendments will be considered canceled) . 

1l3? Information Disclosure Statement including: 

a. Attached Form PTO-1449 listing documents 

b. S Attached copies of documents listed on Form PTO-1449 

c. El A concise explanation of relevance of ISR references is given in the ISR. 

1 9. □ Assignment document and Cover Sheet for recording are attached. Please mail the recorded 

assignment document back to the person whose signature, name and address appear at the end of 
this letter. 

20. □ Copy of Power to lA agent. 

21 . □ Drawings (complete only if 8d or 10a(4) not completed): sheet(s) per set: □ 1 set informal; □ 

Formal of size □ A4 □ 11 " 

22. Small Entity Status 0 is Not claimed □ is claimed (pre-filing confirmation reouired ) 

22(a) (No.) Small Entity Statement(s) enclosed (since 9/8/00 Small Entity Statements(s) not essential to make 

claim) 

23. Priority is hereby claimed under 35 U.S.C. 1 19/365 based on the priority claim and the certified copy, both 
filed in the International Application during the international stage based on the filing 

in (country) FINLAND of: 

Application No. Filing Date Application No. Filing Date 

(1) 982028 Sept. 21, 1998 (2) 

(3) (4) 

(5) (6) 



a. See Form PCT/lB/304 sent to US/DO with copy of priority documents. If copy has not been 
received, please proceed promptly to obtain same from the IB . 

b. □ Copyof Form PCT/IB/304 attached. 
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25. Preliminary Amendment: Claim 3, line 1 . delete " or 2 " 

Claim 4, line 1 , change "any one of claims 1 to 3 " to - - claim 1 
Claim 9, line 1. delete " or 8 " 



25.5 Per Item 17.c2, cancel original pages # , claims # , Drawing Sheets # 

26. Calculation of the U.S. National Fee (35 U.S.C. 371 (c)(1)) and other fees is as follows: 

Based on amended claim(s) per above item(s) □ 12, 014, 017, |EI 25, □ 25.5 (hilite) 



Total Effective Claims minus 20 = 

Independent Claims minus 3 = 

If any proper (ignore improper) Multiple Dependent claim is present. 



X $18/$9 = $0 
X $80/$40 = $0 
add$270/$135 +0 



966/967 
964/965 
968/969 



BASIC NATIONAL FEE (37 CFR 1 .492(a)(1 )-(4)): -^^ BASIC FEE REQUIRED, NOW -^^-^-^ 

^^ 

A. If country code letters in item 1 are not "US","BR","BB";TT"."MX","IL" "NZ". "IN" or "ZA" 

See item 16 re: 4^ 

1 . Search Report was not prepared by EPO or JPO add$1 000/$500 

2. Search Report was prepared by EPO or JPO add$860/$430 +1000 



S>aP B. C. D AND E UNLESS country code letters in item 1 are "US","BR"."BB","TT","MX","iL". "NZ", "IN" or "ZA" 

m 4. 



(>ti 



□ B. 



if USPTQ did not issue both International Search Report 
(ISR) and (if box 4(b) above is X'd) the International 
Examination Report ((PER), 



add$970/$485 +0 



(S-^ □ D. 



If USPTO issued ISR but not (PER (or box 4(a) above is 

X'd), add$710/$355 

If USPTO issued IPER but IPER Sec. V boxes not all 3 

YES, - add$690/$345 



+0 



+0 



27. 



□ E. If international preliminary examination fee was paid to 
USPTO and Rules 492(a)(4) and 496(b) satisfied (IPER 
Sec. V an 3 boxes YES for all claims), add $1 00/$50 

SUBTOTAL = 



960/961 
970/971 



960/961 



958/959 



956/957 



962/963 



+0 



$1000 



28. If Assignment box 19 above is X'd, add Assignment Recording fee of — $40 +0 

29. Attached is a check to cover the - TOTAL FEES $1 000 



(581) 



Our Deposit Account No. 03-3975 
Our Order No. 



60258 


279233 


c# 


M# 



00909 

CHARGE STATEMENT : The Commissioner is hereby authorized to charge any fee specifically authorized hereafter, or any missing or insufficient fee(s) filed, or asserted to be 
filed, or which should have been filed herewith or concerning any paper filed hereafter, and which may be required under Rules 16-18 and 492 (missing or insufficient fee only) now 
or hereafter relative to this application and the resulting Official document under Rule 20, or credit any overpayment, to our Account/Order Nos. shown above for which purpose a 
duplicate copy of this sheet is attached. 

This CHARGE STATEMENT does not authorize charge of the Issue fee until/unless an issue fee transmittal form is filed 

Pillsbury Winthrop LLP 
Intellectual Property Group 



By Atty: CI 
Sig: 



h ftistine H. Mcparthy 



Reg. No, 41844 



Atty/Sec: CHM/mhn 

NOTE: File in duplicate with 2 postcard receipts (PAT-103) & attacliments. 
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MBmPUmO 16 APR 20 

IN THE UNITES STATES PATENT AND TRADEMARK OFFICE 

In re PATENT APPLICATION OF Confirmation No.: Not Yet Assigned 

HURTTA Group Art Unit: Not Yet Assigned 

Appln. No.: 09/787,671 Examiner: Not Yet Assigned 

Filed: March 21, 2001 

Title: IP MOBILITY MECHANISM FOR A PACKET RADIO NETWORK 



April 16, 2001 



PRELIMINARY AMENDMENT 

Hon. Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Kindly preliminary amend the above-referenced application as follows: 



IN THE CLAIMS : 

Please enter the following amended claims 1-11: 



1 . (Amended) A method for providing Internet Protocol-type mobility for at 
least one mobile station in a packet radio network including at least one support node 
configured to act as a gateway support node configured to interface with at least one 
external network, the gateway support node being configured to support at least an 
Internet Protocol-type protocol, the method comprising: 

integrating, into the at least one gateway support node, a home agent 
configured to route data packets at least one of to and from the at least one mobile 
station; 

30157537vl 
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supplementing the Internet Protocol-type protocol with an extension 
for mobility management of the at least one mobile station. 

2. (Amended) The method of claim 1 , wherein the at least one gateway 
support node includes a protocol stack configured to support at least a layer one 
protocol, a layer two protocol, and a network layer protocol, the Intemet Protocol- 
type protocol residing on the network layer, and the extension for mobility 
management is a Mobile IP protocol. 

3. (Amended) The method of claim 2, further comprising: 

routing Intemet Protocol data packets at least one of to and from the 
integrated home agent and gateway support node using only the network layer 
protocol and the layer two and layer one protocols. 

4. (Amended) The method of claim 1, wherein the packet radio network 
further comprises a foreign agent and a serving support node configured to support 
mobility management of the at least one mobile station. 

5. (Amended) The method of claim 4, further comprising integrating the 
foreign agent into at least one serving support node. 



6. (Amended) The method of claim 4, further comprising integrating the 
foreign agent into the at least one gateway support node. 
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7. (Amended) A packet radio network for providing mobility service to at 
least one mobile station, the packet radio network comprising: 

at least one support node configured to act as a gateway support node 
configiared to interface with at least one external network, the gateway support node 
configured to support at least an Intemet Protocol-type protocol; and 



fi-om the at least one mobile station, the home agent being integrated with the gateway 
support node; 

wherein the Intemet Protocol-type protocol includes or is associated 
with an extension for mobility management of the at least one mobile station. 

8. (Amended) The packet radio network of claim 7, further comprising: 
at least one support node configured to act as a serving support node 

configured to support mobility management of the at least one mobile station; and 
a foreign agent integrated into one of the at least one support nodes. 

9. (Amended) The packet radio network of claim 8, wherein the foreign agent 
is integrated into the at least one serving support node. 

10. (Amended) A gateway support node for a packet radio network 
configured to provide mobility service for at least one mobile station, wherein: 



least one serving support node to route data packets at least one of to and fi-om the at 
least one mobile station; 



a home agent configured to route data packets at least one of to and 



the gateway support node is configured to be interoperable with at 
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the gateway support node is configured to support at least an Internet 
Protocol-type protocol that includes or is associated with an extension for mobility 
management of the at least one mobile station; and 

the gateway support node is configured to provide functions of the gateway 
support node and a home agent configured to route data packets at least one of to and 
from the at least one mobile station. 



1 1 . (Amended) A method of using a gateway support node as a home agent 
that provides mobility service for at least one mobile station in a packet radio 
network, the method comprising: 

supporting at least an Internet Protocol-type protocol that includes or 
is associated with an extension for mobility management of the at least one mobile 
station, wherein supporting is performed by the gateway support node. 

See the attached Appendix for the changes made to effect the above claims. 
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REMARKS 



Claims 1-11 are pending. By this preliminary amendment, claims 1-11 have 
been amended to merely clarify the recited subject matter. Claims 1,7, 10 and 1 1 are 
independent claims. 

Attached hereto is a marked-up version of the changes made to the 
specification and claims by the current amendment. The attached Appendix is 
captioned Version with markings to show changes made" . 

Early and favorable action on the merits are respectfully requested. 



CHM 

1 100 New York Avenue, N.W. 
Ninth Floor - East Tower 
Washington, DC 20005-3918 
(202) 861-3000 
Enclosure: Appendix 



Respectfully submitted, 
Pillsbury Winthrop, LLP 




Reg. No. 41,844 

Tel. No.: (202) 861-3075 

Fax No.: (202) 822-0944 
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APPENDIX 

VERSION WITH MARKINGS TO SHOW CHANGES MADE 

IN THE CLAIMS : 

Please amend claims 1-11 as follows: 

1 . (Amended) A method for providing Internet Protocol-type [, or IP-type J 
mobility for [a] at least one mobile station [(MS)] in a packet radio network 
[comprising:] including at least one support node [(GGSN, SGSN);] configured to act 
as [at least one support node being] a gateway support node [(GGSN) for interfacing] 
configured to interface with at least one external network [networks (11)], [said] the 
gateway support node [supporting] being configured to support at least an [IP-type] 
Internet Protocol-type protocol , the method comprising: [; characterized by] 

integrating, into [said] rtie at least one gateway support node 
[(GGSN)], a home agent [(HA) for routing] configured to route data packets at least 
one of to and from the [to/from said] at least one mobile station; 

supplementing [said IP-type] the Internet Protocol-type protocol with 
an extension for mobility management of [said] the at least one mobile station. 

2. (Amended) [A] The method [according to] of claim 1, 
[characterized in that said] wherein the at least one gateway support node 
[comprises] includes a protocol stack [(18, 20) for supporting] configured to support 
at least a layer one [1 (LI)] protocol, a layer two [2 (L2)] protocol, and a network 
layer [(L3)] protocol, [and that said IP-type] the Internet Protocol-type protocol 
[resides] residing on [said] tiie network layer [(L3);], and [said] tfie extension for 
mobility management is [substantially] a Mobile IP protocol. 
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3. (Amended) [A] The method [according to] of claim [1] 2, 
[characterized by] further comprising: 

routing [IP] Internet Protocol data packets at least one of to and from 
[to/from said] tiie integrated home [agent/gateway] agent and gateway support node 
[(GGSN+HA)] using only the network layer [(L3)] protocol and the layer two [2] and 
layer [1] om protocols. 

4. (Amended) [A] The method of claim 1, [characterized in that] 
wherein the packet radio network further comprises a foreign agent [(FA)] and a 
serving support node [(SGSN), known per se, for supporting] configured to support 
mobility management of the at least one mobile station [(MS); and that the foreign 
agent (FA) is integrated into at least one support node (SGSN, GGSN)]. 

5. (Amended) [A] The method [according to] of claim 4, 
[characterized by] further comprising integrating the foreign agent [(FA)] into 
at least one serving support node [(SGSN)]. 

6. (Amended) [A] The method [according to] of claim 4, 
[characterized by] further comprising integrating the foreign agent [(FA)] into 
the at least one gateway support node [(GGSN)]. 

7. (Amended) A packet radio network for providing mobility service to [a] at 
least one mobile station [(MS)], the packet radio network comprising^ 
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at least one support node [(GGSN, SGSN) wherein at least one support 
node is] configured to act as a gateway support node [(GGSN) for interfacing] 
configured to interface with at least one external [networks (11)] network , [said] the 
gateway support node [supporting] configured to support at least [IP-type] an Internet 
Protocol-type protocol; and 

[the packet radio network being characterized by an integrated 
network element (GGSN+HA) comprising the functions of the gateway support node 
(GGSN) and] a home agent [(HA) for routing] configured to route data packets 
[to/from] at least one of to and from the at least one mobile statio n, the home agent 
being integrated with the gateway support node ; 

wherein [said IP -type] the Internet Protocol-type protocol [comprises] 
includes or is associated with an extension for mobility management of [said] the at 
least one mobile station. 



8. (Amended) [A] The packet radio network [according to]of claim 7, 
[characterized in that the packet radio network comprises] further 
comprising: 

[a foreign agent (FA) and] at least one support node configured to act as a 
serving support node [(SGSN), known per se, for supporting] configured to support 
mobility management of the at least one mobile station [(MS)]; and 

[that the] a foreign agent [(FA) is] integrated into one of the at least one 
support nodes[node (SGSN, GGSN)]. 
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9. (Amended) [A] The packet radio network [according to] of claim [7] 8, 
[characterized in that] wherein the foreign agent [(FA)] is integrated into the 
at least one serving support node [(SGSN)]. 



10. (Amended) A gateway support node [(GGSN+HA)] for a packet radio 
network[, arranged] configured to provide mobility service for [a] at least one mobile 
station [(MS)], wherein: 

the gateway support node [(GGSN+HA)] is configured to be 
interoperable with at least one serving support node [(SGSN), for routing] to route 
data packets [to/fi:om] at least one of to and from the at least one mobile station 
[(MS)]; 

the gateway support node is configured to support [supports] at least 
[IP-type] an Internet Protocol-type protocol that includes or is associated vdth an 
extension for mobility management of the at least one mobile station ; and 

the gateway support node is configured to provide [being 
characterized by comprising the] functions of the gateway support node 
[(GGSN)] and a home agent [(HA) for routing] configured to route data packets at 
least one of to and from the at least one [to/from the] mobile station[; 

wherein said IP-type protocol comprises or is associated with an extension for 
mobility management of said mobile station]. 



1 1 . (Amended) A method of using [Use of] a gateway support node 
[(GGSN)] as a home agent [(HA) for providing] that provides mobility service for at 
least one [a] mobile station [(MS)] in a packet radio network, the method comprising: 
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[wherein the gateway support node supports] supporting at least an 
[IP-type] Internet Protocol-type protocol [, and said IP-type protocol comprises] that 
includes or is associated with an extension for mobility management of [said] the at 
least one mobile station, wherein supporting is performed by the gateway support 
node. 
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1 

IP mobility mechanism for a packet radio network 

Background of the invention 

The invention relates to a mechanism for providing IP (Internet 
Protocol) mobility in a packet radio network such as GPRS or UMTS. !P mobil- 

5 ity is the topic of standard RFC2002 by the Internet Engineering Task Force 
(IETF). This RFC standard is incorporated herein by reference. In short, IP 
mobility is a mechanism for providing a mobile user with telecommunications 
capability using an IP address. It enables mobile nodes to change their points 
of attachment in the Internet without changing their iP address. Thus it facili- 

10 tates the communication of a mobile node and a correspondent node with the 
mobile node's home address. Fig. 1 illustrates the concept of an IP mobility 
mechanism in a packet radio network. 

Within the context of this application, a 'Network Access Server 
(NAS)' is a device providing users with temporary, on-demand network ac- 

15 cess. This access is point-to-point using telephone, ISDN or ceilutar connec- 
tions, etc. A 'Mobile Node (MN)' refers to a host that wishes to use a Home 
Network address while physically connected by a point-to-point link (phone 
line, ISDN, etc.) to a NAS that does not reside on the Home Network. A 
'Correspondent node' is a peer node with which a mobile node is communi- 

20 eating. The correspondent node may be either mobile or stationary. A 'Mobile 
Station (MS)' is a mobile node having a radio interface to the network. A 
Tunnel' is the path followed by a datagram when encapsulated. The model of 
a tunnel is such that, while encapsulated, a datagram is routed to a known de- 
capsulation agent, which decapsulates the datagram and then correctly deiiv- 

25 ers it to its ultimate destination. Each mobile node connecting to a home agent 
does so over a unique tunnel, identified by a tunnel identifier which is unique 
to a given Foreign Agent/Home Agent pair. 

The MS can be a laptop computer PC connected to a packet ra- 
dio-enabled cellular telephone. Alternatively, the MS can be an integrated 

30 combination of a small computer and a packet radio telephone, similar in ap- 
pearance to the Nokia Communicator 9000 series. Yet further embodiments of 
the MS are various pagers, remote-control, surveillance and/or data- 
acquisition devices, etc. 

The Radio Access Network RAN can be a part of a GPRS system 

35 or a third generation (3G) system, such as UMTS. The RAN comprises an air 
interface Um which is a performance bottleneck. SGSN and GGSN are GPRS 
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terms for access and gateway support nodes, respectively, tn so-called third 
generation (3G) systenas, the SGSN nodes are sonnetimes referred to as 3G- 
SGSN nodes. Subscriber information is stored permanently in the Home Loca- 
tion Register HLR, 

5 A 'Home Network' is the address space of the network to which a 

user logically belongs. When a workstation is physically connected to a LAN, 
the LAN address space is the user's home network. A 'Home Address' is an 
address that is assigned to a mobile node for an extended period of time. !t 
may remain unchanged regardless of where the MN is attached to the inter- 

10 net. Alternatively, it could be assigned from a pool of addresses. A 'Home 
Agent' is a routing entity in a mobile node's home network which tunnels pack- 
ets for delivery to the mobile node when it is away from home, and maintains 
current location information for the mobile node. It tunnels datagrams for de- 
livery to, and detunnels datagrams from, a mobile node when the mobile node 

15 is away from home. 

A 'Foreign Agent' refers to a routing entity on a mobile node's vis- 
ited network which provides routing services to the mobile node while regis- 
tered, thus allowing a mobile node to utilise its home network address. The 
foreign agent detunnels and delivers packets to the mobile node that were 

20 tunnelled by the mobile node's home agent. For datagrams sent by a mobile 
node, the foreign agent may serve as a default router for registered mobile 
nodes. 

RFC2002 defines 'Care-of-Address' (COA) as the termination point 
of a tunnel toward a mobile node, for datagrams forwarded to the mobile node 

25 while it is away from home. The protocol can use two different types of care-of- 
address: a "foreign agent care-of-address" is an address of a foreign agent 
with which the mobile node is registered, and a "co-located care-of-address^' is 
an externally obtained local address which the mobile node has associated 
with one of its own network interfaces. Within the context of this application, 

30 the 'Care-of Address' (COA) is an address of a foreign agent with which the 
mobile node is registered. An MN may have several COAs at the same time. A 
primary COA is the address which the MN sends to its HA when registering. 
The list of COAs is updated when advertisements are received by the mobile 
node, if an advertisement expires, its entry or entries should be deleted from 

35 the list. One foreign agent can provide more than one COA in its advertise- 
ments. 'Mobility Binding' is the association of a Home Address with a Foreign 
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Agent IP address and a Tunnel ID. An MN registers its COA with its HA by 
sending a Registration Request. The HA replies with a Registration Reply and 
retains a binding for the MN. 

In basic versions of Mobile IP, all datagrams destined to an MN are 
5 routed via the MN's home network and home agent HA. This process is called 
triangle routing. It may increase the load of the network and the HA may be a 
performance bottleneck. So-called route optimization protocol extensions for 
Mobile IP aim to eliminate the problems associated with triangle routing. In 
route optimization, correspondent nodes and previous FAs may retain an up- 
10 to-date binding for the MN in their binding caches. As a result, the correspon- 
dent nodes may tunnel their datagrams directly to the MN's COA and previous 
III FAs may forward datagrams destined to the MN to the MN's current COA. The 

SS binding may be retained after reception of a Binding Update. If requested, a 

^ node should acknowledge the reception by sending a Binding Acknowledge. 

01 15 These messages must be authenticated. They are typically carried by User 
J Datagram Protocol (UDP). 

p^i Routing data packets to an MN is a problem in a packet radio net- 

yi work, such as the GPRS. This is because the data network address of the MN 

> typically has a static routing mechanism, whereas a MN can roam from one 
6 20 subnetwork to another. One approach for data packet routing in a mobile envi- 
ronment is the concept of Mobile IP. Mobile IP enables the routing of !P data- 
grams to mobile hosts, independent of the point of attachment in the subnet- 
work. 

The standard Mobile IP concept does not fit exactly into the GPRS 
25 environment because network protocols other than iP must be supported, too. 
The GPRS infrastructure comprises support nodes such as a GPRS gateway 
support node (GGSN) and a GPRS serving support node (SGSN). The main 
functions of the GGSN nodes involve interaction with the external data net- 
work. The GGSN updates the location directory using routing information sup- 
30 piled by the SGSNs about an MS's path and routes the external data network 
protocol packet encapsulated over the GPRS backbone to the SGSN currently 
serving the MS. It also decapsulates and fonyvards external data network 
packets to the appropriate data network and handles the billing of data traffic. 

The main functions of the SGSN are to detect new GPRS mobile 
35 stations in its service area, handle the process of registering the new MSs 
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along with the GPRS registers, send/receive data packets to/from the GPRS 
MS, and keep a record of the location of the MSs inside of its service area. 
The subscription information is stored in a GPRS register where the nnapping 
between a nnobile's identity (such as MS-ISDN or IMSl) and the PSPDN ad- 
5 dress is stored. The HLR acts as a database fronn which the SGSNs can ask 
whether a new MS in its area is allowed to join the GPRS network. 

The GPRS gateway support nodes GGSN connect an operator's 
GPRS network to external systenns, such as other operators' GPRS systems, 
data networks 11, such as an IP network (Internet) or an X.25 network, and 
10 service centres. Fixed hosts 14 can be connected to the data network 11 e.g. 
by means of a local area network LAN and a router 15. A border gateway BG 
O provides access to an inter-operator GPRS backbone network 12. The GGSN 

rnay also be connected directly to a private corporate network or a host. The 
fil GGSN includes GPRS subscribers' PDF addresses and routing information, 

15 i.e. SGSN addresses. Routing information is used for tunnelling protocol data 
%i units PDU from the data network 11 to the current switching point of the MS, 

^ i.e. to the serving SGSN. The functionalities of the SGSN and GGSN can be 

h connected to the same physical node. 

ffl The home location register HLR of the GSM network contains 

20 GPRS subscriber data and routing information and it maps the subscriber's 
C3 IMS! into one or more pairs of PDP type and PDP address. The HLR also 

^"'^ maps each PDP type and PDP address pair into a GGSN node. The SGSN 

has a Gr interface to the HLR (a direct signalling connection or via an internal 
backbone network 13). The HLR of a roaming MS and its serving SGSN may 
25 be in different mobile communication networks. 

The intra-operator backbone network 13, which interconnects an 
operator's SGSN and GGSN equipment can be implemented, for example by 
means of a local network, such as an IP network. It should be noted that an 
operator's GPRS network can also be implemented without the intra-operator 
30 backbone network, e.g. by providing all features in one computer, 

A GPRS network in its current form is able to support IP mobility if a 
MS implements the Mobile IP protocol and if it has a private IP address as- 
signed by some company or Internet service provider (ISP). When a GGSN 
node assigns a temporary IP address to the MS, the MS can use this tempo- 
35 rary address as its care-of-address (COA) and register the address with its 
home agent, thus benefiting from the Mobile IP services. This is also true 
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when the MS is using a predefined GGSN IP address, which can also be re- 
garded as a COA. The oniy entity that can prevent the MS from using the 
GGSN-assigned IP address as its COA is a foreign agent (FA) whose agent 
advertisement messages are received by the MS and which require the MS to 
5 register with that particular FA. 

A problem of the known IP mobility mechanisms is poor integration 
with packet radio systems. In other words, the known IP mobility mechanisms 
are designed, at least primarily, for wired access systems. This is turn has the 
side effect that each datagram is processed though a large number of different 
10 protocol layers, which involves a large processing overhead. Also, equipping 
each datagram with a large number of protocol headers wastes the capacity of 
the network. 

Disclosure of the invention 

An object of the invention is to improve the integration between IP 

15 mobility mechanisms and packet radio systems, in other words, the invention 
should solve, or at least minimize, the problems associated with the prior art IP 
mobility mechanisms. The object is achieved with a method and equipment 
which are characterized by what is disclosed in the attached independent 
claims. Preferred embodiments of the invention are disclosed in the attached 

20 dependent claims. 

The invention is based on the vision that a home agent HA is in- 
stalled at the edge of the packet radio network. Such a location allows the HA 
to decide whether to route datagrams addressed to a mobile subscriber using 
GPRS/GTP or Internet/iP. Preferably, the HA is integrated or consolidated into 

25 a gateway support node of a packet radio network. In a GPRS network, suit- 
able gateway support nodes are the GGSN nodes. Each connection has two 
PDP contexts in the GGSN. One context corresponds to the fixed IP address 
stored in the subscribers home-GGSN, and the other corresponds to a dy- 
namic address stored in the visited GGSN. In terms of mobility management 

30 (MM), the invention enables the use of two coexisting MM contexts, a GPRS 
MM context and a Mobile IP context. The integration of the home agent to the 
subscriber's home GGSN decides which MM context should be used for rout- 
ing a datagram. 

A further advantage of the invention is that Mobile IP support be- 
35 comes a service provided by the network operator. Thus the operator can also 
charge the users for this service. 
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According to a preferred embodiment of the invention, the protocol 
stack used for routing data packets (i.e. datagrams) at the integrated gateway 
node/home agent is streamlined by routing data packets directly using network 
layer (i.e. layer 3} protocols. This embodiment results in increased throughput 
5 and/or lighter overhead due to a smaller protocol stack at the integrated gate- 
way node/home agent when routing IP datagrams. 

According to another preferred embodiment of the invention, foreign 
agents FA are installed in SGSN nodes. Such placement of foreign agents 
maximizes the benefits of the invention, since it maximizes the span of the 
10 network that can be covered with the smaller protocol stack. (Currently, the IP 
tunnel ends at the SGSN. if the IP tunnel is extended into the Radio Access 
O Network RAN, then, preferably, the foreign agents FA should also be moved to 
the RAN- In such a case, a possible network element could be the BSC/RNC.) 
fli Alternatively, the FAs can be installed at the GGSN but then a GTP 

15 tunnel is required for routing IP packets between the GGSN and the SGSN. As 
\i a yet further alternative, the FAs can be omitted altogether, if IPv6 and a tech- 
H nique known as address autoconfiguration is used. 

|f Brief description of the drawings 

M The invention will be described in more detail by means of preferred 

S 20 embodiments with reference to the appended drawing on which: 

1^ Fig. 1 illustrates an IP mobility mechanism comprising a known 

home agent HA and routing of datagrams at the HA; and 

Fig. 2 illustrates an IP mobility mechanism comprising a home 

agent HA according to the invention and routing of datagrams at the HA. 

25 Detailed description of the invention 

Fig. 1 is block diagram illustrating an IP mobility mechanism com- 
prising a home agent HA located in the internal backbone network 13. (Such a 
location is shown only as an example.) Reference numeral 18 in the lower-left 
hand corner of Fig. 1 denotes a protocol stack at such a prior art HA. The 
30 double-headed arrow illustrates routing of IP datagrams at the GGSN. Corre- 
spondingly, reference numeral 19 denotes a datagram comprising a payload 
portion PL and a number of headers H, one header for each of the protocols 
needed for routing the datagram. !t is apparent that processing each datagram 
though a large number of protocol layers involves a large processing over- 
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head. Also, equipping each datagram with a large number of protocoi headers 
wastes network capacity. 

Fig. 2 illustrates an IP mobility mechanism comprising a home 
agent HA according to the invention, whereby the home agent HA is integrated 
5 into a GGSN node, commonly referred to as a gateway node. Reference nu- 
meral 20 denotes a protocol stack at the HA according to the invention. Corre- 
spondingly, reference numeral 21 denotes a datagram according to the inven- 
tion. The datagram comprises a payload portion PL and one header H for 
each of the protocols needed for routing the datagram. It is apparent that the 
10 invention saves processing overhead and increases the throughput by de- 
creasing the number of headers required in the datagrams, 
y If IPv4 is used, the HA intercepts datagrams addressed to the mo- 

Q bile station MS, encapsulates them and sends them to the MS's COA. The 
COA may be provided by a foreign agent FA, or it may be acquired by the MS 
m 15 itself using a technique such as the DHCP (Dynamic Host Configuration Pro- 
tocol). 

in known IP mobility mechanisms, foreign agents FA are typically 
13 installed as software routines in the mobile nodes MN. Fig. 1 shows an em- 

bodiment wherein foreign agents FA are installed in every SGSN node. (Such 
J: 20 FA placement is the subject matter of Reference 1.) Each FA has an IP ad- 
CJ dress in the Internet and in the operator's own private GPRS/3G network. For 

each SGSN/FA, a permanent packet data context exists in the corresponding 
gateway node GGSN to enable tunnelling towards the FA. One of the link 
protocols between an MS and the SGSN (e.g. Layer 3 Mobility Management, 
25 L3-MM) is modified to support IP mobility. 

According to an alternative embodiment shown in reference 1 , the 
foreign agent FA is integrated into a gateway node GGSN. In this case the MS 
uses as its COA the address of the FA in the gateway node, in order to estab- 
lish mobility binding, the MS has to send additional information to the SGSN. 
30 Because of this additional information, the selected gateway node knows that 
a received IP address is valid although it does not belong to this particular 
gateway node. The gateway node detects registration messages from the MS 
and sends them to its FA unit for processing. This can be implemented easily 
if the gateway node's router unit sends all packets with a time-to-!ive field of 
35 zero to the FA, The advantage of this feature is that the gateway node does 
not have to study incoming packets in any great detail which would require 
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large amounts of processing power. Moreover, the gateway node 
GGSN/PDAN can accept any IP address from the MS and use the address of 
the FA as the MS's COA, 

As a yet further alternative, the FAs can be dispensed with alto- 
5 gether, if fPv6 and a technique known as address autoconfiguration is used. 
The mobility support in !Pv6 combines the concepts of Mobile IP and route op- 
timization. Each time the MN moves its point of attachment from one IP sub- 
network to another, it needs a COA from the current subnetwork. The MN may 
configure the COA by statefui or stateless autoconfiguration. (Statefut auto- 
10 configuration relies on an address configuration server; in stateless autocon- 
figuration the MN picks an address and tries to find out if this address is al- 
ready in use.) 

The MN may send Binding Update messages, or 'options' to its cor- 
respondent nodes to let them dynamically learn and cache the MN's binding. 
15 Using the binding, the correspondent nodes may send their packets directly to 
the MN's COA. ('Option' is a term used in connection with IPv6 for certain op- 
tional headers inserted after the IPv6 header. Similarly, with IPv6, the word 
'packet' is generally used for datagrams.) The Binding Update/Acknowledge 
Options are carried as IPv6 Destination Options and they may be included in 
20 any IPv6 packet. Destination Options are examined only by the packet's desti- 
nation node, whereby the load of the inten/ening routers is not increased. 

When sending a packet, a Correspondent Node checks its binding 
cache for an entry for the packet's destination address. If an entry is found, the 
Correspondent Node routes the packet directly to the MN's COA. An IPv6 
25 Routing Header is used instead of IPv6 encapsulation. The Routing Header 
includes the MN's Home Address. If no entry is found, the Correspondent 
Node sends the packet normally to the MN's Home Network, wherein the HA 
intercepts the packet and tunnels it to the MN's COA using IPv6 encapsula- 
tion. 

30 The description only illustrates preferred embodiments of the inven- 

tion. The invention is not, however, limited to these examples or the terms 
used, but it may vary within the scope of the appended claims. 
Reference 

1. Finnish patent application [agent's reference 2980379FI], as- 
35 signed and titled similarly and filed on the same day as the present applica- 
tion. 
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Claims 

1. A method for providing Internet Protocoi-type, or IP-type, mobility 
for a mobile station (MS) in packet radio network comprising: 

at least one support node (GGSN, SGSN); 
5 at least one support node being a gateway support node (GGSN) 

for interfacing with external networks (11), said gateway node supporting at 
least an IP-type protocol; 

characterized by 

integrating, into said at least one gateway support node (GGSN), a 
10 home agent (HA) for routing data packets to/from said mobile station; 

supplementing said IP-type protocol with an extension for mobility 
management of said mobile station. 

2. A method according to claim 1, characterized in that said 
gateway node comprises a protocol stack (18, 20) for supporting at least a 

15 layer 1 (L1) protocol, a layer 2 (L2) protocol, and a network layer (L3) protocol, 
and that said IP-type protocol resides on said network layer (L3); and said ex- 
tension for mobility management is substantially a Mobile IP protocol. 

3. A method according to claim 1 or 2, characterized by 
routing IP data packets to/from said integrated home agent/gateway node 

20 (GGSN+HA) using only the network layer (L3) protocol and the layer 2 and 
layer 1 protocols, 

4. A method according to any one of claims 1 to 3, characte- 
rized in that the packet radio network comprises a foreign agent (FA) and a 
serving support node (SGSN), known per se, for supporting mobility manage- 

25 ment of the mobile station (MS); and that the foreign agent (FA) is integrated 
into at least one support node (SGSN, GGSN). 

5. A method according to claim 4, characterized by integrat- 
ing the foreign agent (FA) into at least one serving support node (SGSN). 

6. A method according to claim 4, characterized by integral 
30 ing the foreign agent (FA) into at least one gateway support node (GGSN), 

7. A packet radio network for providing mobility service to a mobile 
station (MS), the packet radio network comprising at least one support node 
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(GGSN, SGSN) wherein at least one support node is a gateway support node 
(GGSN) for interfacing with external networks (11), said gateway node sup- 
porting at least IP-type protocol; 

the packet radio network being characterized by an inte- 
5 grated network element (GGSN-*-HA) comprising the functions of the gateway 
support node (GGSN) and a home agent (HA) for routing data packets to/from 
the mobile station; 

wherein said IP-type protocol comprises or is associated with an 
extension for mobility management of said mobile station. 

10-^ 8. A packet radio network according to claim 7, characteri- 

zed in that the packet radio network comprises a foreign agent (FA) and a 
sen/ing support node (SGSN), known per se, for supporting mobility manage- 
ment of the mobile station (MS); and that 

the foreign agent (FA) is integrated into at least one support node 

15 (SGSN, GGSN). 

9. A packet radio network according to claim 7 or 8, characte- 
rized in that the foreign agent (FA) is integrated into at least one serving 
support node (SGSN). 

10. A gateway support node (GGSN+HA) for a packet radio net- 
20 work, arranged to provide mobility service for a mobile station (MS), wherein 

the gateway support node (GGSN+HA): 

is interoperable with at (east one serving support node (SGSN), for 
routing data packets to/from the mobile station (MS); 

supports at least IP-type protocol; 
25 the gateway support node being characterized by compris- 

ing the functions of the gateway support node (GGSN) and a home agent (HA) 
for routing data packets to/from the mobile station; 

wherein said IP-type protocol comprises or is associated with an 
extension for mobility management of said mobile station. 

30 11. Use of a gateway support node (GGSN) as a home agent (HA) 

for providing mobility service for a mobile station (MS) in a packet radio net- 
work, wherein the gateway support node supports at least an IP-type protocol, 
and said IP-type protocol comprises or is associated with an extension for mo- 
bility management of said mobile station. 
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17. **If the "Highest number previously paid for" in this space is less than 20, write "20" in this space. 

18. ***If the "Highest number previously paid for" in this space is less than 3, write "3" in this space. 

Our Deposit Account No. 03-3975) 
(Our Order No. 



60258 


279233 


c# 


m 



CHARGE STATEMENT : The Commissioner is hereby authorized to charge any fee specifically authorized hereafter, or any missing or insufficient fee(s) filed, or asserted to be 
filed, or which should have been filed herewith or concerning any paper filed hereafter, and which may be required under Rules 1 6-18 f missing or ins ufficiencies only) now or 
hereafter relative to this application and the resulting Official Document under Rule 20, or credit any overpayment, to our Accounting/Order Nos. shown above, for which purpose a 
duplicate copy of this sheet is attached. 

This CHARGE STATEMENT does not authorize charge of the issue fee until/unless an Issue fee transmittal sheet is 
filed. 



Query: Is appeal deadline now? If 
so, file Notice of Appeals separately. 



New York Avenue, NW 

. Ninth Floor 
Washington, DC 20005-3918 
Tel: (202) 861-3000 
Atty/Sec: CHM/EED 



Pillsbury Winthrop LLP 
Intellectual Property Group 
By Atty: Chp 

Sig: 



iristiipe H| McCarthy 



Reg. No. 41844 



Fax: (202) 822-0944 
Tel: (202)861-3075 



NOTE: File this cover sheet in duplicate with PTO receipt (PAT-103A) and attachments 



DocumentlO 
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FOR UTILITY/DESIGN ^ RULE 63 (37 C.F^. 63) PM & S 

CIP/PCT NATIONAL/PLAnW declaration and POWiTlbF ATTORNEY FORM 

ORIGINAL/SUBSTITUTE/SUPPLEMENTAL FOR PATENT APPLICATION 

DECLARATIONS IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

As a below named inventor, I hereby declare that my residence, post office address and citizenship are as stated below next to my name and I 
believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural names are listed 

below) of the subject matter which is claimed and for which a patent is sought on the INVENTION ENTITLED 

IP MOBILITY MECHANISM FOR A PACKET RADIO NETWORK 



the specification of which ( CHECK applicable BOXfES) ) 
X A. □ is attached hereto. 

BOX(ES) B. □ was filed on as U.S. Application No. _[ 

^ C. X wasfiledasPCT International Application No. PCT/FI99 /00771 on 20 September 1999 

and fif applicable to U.S. or PCT application^ was amended on 



herebv state that I have reviewed and understand the contents of the above identified specification, including the claims, as amended by any amendment refen-ed to 
above I aclnowi^^^^^^^^ the duty to disclose all information known to me to be material to patentability as defined in 37 C.F.R. 1 .56 Except as noted below, 1 hereby claim 
foreign prbrity beneL under 35 U B.C. 1 1 9(a)-(d) or 365(b) of any foreign application(s) for patent or inventor's certificate, or 365(a) of any PCT Internattonal Application 
wTh dSted at least one other country than the United States, listed below and have also ident^ed below any foreign application for Pf f "J^^^^^ 
PCT International Application, filed by me or my assignee disclosing the subject matter claimed in this application and having a filing date (1) before that of the application 
on which priority is claimed, or (2) if no priority claimed, before the fiimg date of this application; 

PRIOR FOREIGN APPLICATION^^ Date first Laid- Pate Patented Mr.-ri-.« r««H 

isiumber Country Dav/MONTH/Year Filed open or Published or Granted Prioritv NOT Claimed 

982028 Finland 21 September 1998 



If more orior f oreiqn a PDllcations. X box at bottom and continue on attached page. . ^ . . 

Except as noted belw, I hereby claim dome stic priority benefit under 35 U S C. 1 19(e) or 1 20 and/or 365(c) of the indicated United States appm 
PCT intemational applications listed above or below and, if this is a continuation-in-part (QP ) application, insofar as the subject matter disc osed and claimed in this 
application is in addition to that disclosed in such prior applications, I acknowledge the duty to disclose ail information known to me to be matenal to patentability as defined 
37 C F R 1 56 which became available between the filing date of each such prior application and the national or PCT international filing date of this application. 



in 



PRIOR U S PROVISIONAL. NONPROVISIONAL AND/OR PCT APPLiCATIONfS) Status PrloritY NOT Claimed 

Application No. (series code/serial no.) Dav/MONTHTTear Filed pending, abandoned, patented 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are believed to be true, and further 
that these statements were made with the knowledge that willfui false statements and the like so made are punishable by fine or impnsonment, or both, under Section 
1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

And 1 hereby appoint Pillsbury Winthrop LLP, Intellectual Property Group, 1 1 00 New York Avenue, N W , Ninth Floor, East Tower, Washington, D C 20005-391 8, 
teleohone number (202) 861 -3000 (to whom all communications are to be directed), and the below-named persons (of the same address) individually and col ectiveiy my 
attorneys to prosecute this application and to transact all business in the Patent and Trademark Office connected therewith and with the resulting Pf ent and I hereby 
authorize them to delete names/numbers below of persons no longer with their firm and to act and reiy on instructions from and communicate directly with the 
person/assignee/attomey/firm/ organization who/which first sends/sent this case to them and by whom/which 1 hereby declare that 1 have consented after full disclosure to 
be represented unless/until 1 instruct the above Firm and/or a below attorney in writing to the contrary. 




Paul N. Kokulis 
Raymond F. Lippitt 
G. Lloyd Knight 
Kevin E. Joyce 
George M. Sirilla 
Donald J. Bird 
Peter W. Gowdey 
Dale S. Lazar 



1S773 
17698 

253a3 
288-"^ 



Qu 



Paul E. White, Jr. 
Glenn J. Perry 
Kendrew H. Colton 
G. Paul Edgell 
Lynn E. Ecdeston 
Timothy J. Klima 
David A. Jakopin 
ark G. Paulson 
V // ^U. 



J^X^ Stephen C. Glazier 
28458 Ruth N. Morduch 
Richard H. Zaitlen 
Roger R. Wise 
35864 Michael R. Dzwonczyk 
34S52 W. Patrick Bengtsson 
33995 Jack S. Barufka 
S^-^S- Adam R. Hess 

Date: 



William P. Atkins 
Paul L. Sharer 
Robin L. Teskin 



3JL361 

2Z248„ 
31204 
36787 
.32456 
.3ZQ87_ 
44-835- 

6. <SOO( 



aa82^ 



,.^,.,V^...V.,.ww,^.,^ 


"-i 


1 |-44URXI:A^ 






First 


Middle Initial 


Family Name 


Residence | F.Qpnn 




1 Tr-.-r.1^T.rl j-Tk^ 


1 Finland 






State/Foreiqn Country 


Country of Citizenship 


Mailing Address 






(include Zip Code) 




/ 1 y 




f2) INVENTOR'S SIGNATURE: 




Date: 




■ 1 II 




First 


Middle initia! 


Family Name 






1 


1 




City 


State/Foreign Country 


Country of Citizenship 






(include Zip Code) 


1 



"X" box □ FOR ADDITIONAL INVENTORS, and proceed on the attached page to list each additional inventor, 
n See additional foreign priorities on attached page (incorporated herein by reference). 

Atty. Dkt. No. PM 
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^jUle 56(a) & (b) = 37 C.F.R. 1.56(a) & (b) A 
PATENT AND TRADEMARK CASES - RULES OF PRTOTICE 

DUTY OF DISCLbSURflgg'fl PCT/PTO 14 JUN 200 1 

(a) ...Each indiviidual associated with the filing and prosecution of a patent application has a duty of candor and good 
faith in dealing with the [Patent and Tradennark] Office, which Includes a duty to disclose to the Office all 
information known to that individual to be material to patentability.. .(b) information is material to patentability 
when it is not cumulative and (1) It also establishes by itself, or in combination with other information, a prima 
facie case of unpatentability of a claim or (2) refutes, or i^ inconsistent with, a position the applicant takes in: (i) 
Opposing an argument of unpatentability relied on by the Office, or (ii) Asserting an argument of patentability 

PATENT LAWS 35 U.S.C. 

§102. Conditions for patentability; novelty and loss of right to patent 

A person shall be entitled to a patent unless-- 

(a) the invention was known or used by others In this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for patent or 

(b) the invention was patented or described in a printed publication in this or a foreign country or In public use or on 
sale in this country, more than one year prior to the date of the application for patent in the United States, or 

(c) he has abandoned the invention, or 

(d) the invention was first patented or caused to be patented, or was the subject of an inventor's certificate, by the 
applicant or his legal representatives or assigns in a foreign country prior to the date of the application for patent 
in this country on an application for patent or inventor's certificate filed more than twelve months* before the filing 

f{ of the application in the United States, or 

{^j the invention was described in a patent granted on an application for patent by another filed in the United States 
H before the invention thereof by the applicant for patent, or on an international application by another who has 
|tl fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention thereof 
si by the applicant for patent, or 

(f) he did not himself invent the subject matter sought to be patented, or 

before the applicant's invention thereof the invention was made in this country by another who had not 
abandoned, suppressed, or concealed it. In determining priority of invention there shall be considered not only 
^ the respective dates of conception and reduction to practice of the invention, but also the reasonable diligence of 
one who was first to conceive and last to reduce to practice, from a time prior to conception by the other. 



§103. Condition for patentability; non-obvious subject matter 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was 
made to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall 
not be negatived by the manner in which the invention was made. . . . 

(c) Subject matter developed by another person, which qualified as prior art only under subsection (f) or (g) of 
section 1 02 of this title, shall not preclude patentability under this section where the subject matter and the 
claimed invention were, at the time the invention was made, owned by the same person or subject to an 
obligation of assignment to the same person. 



* Six months for Design Applications (35 U.S.C. 172). 
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